Estimation of single-nucleotide polymorphism allele frequency by alternately binding probe competitive polymerase chain reaction.
Estimation of single-nucleotide polymorphism (SNP) allele frequency in pooled DNA samples is a promising approach to clarify the relationships between SNPs and diseases. Here, we present a simple, accurate, and cost-effective method for estimating SNP allele frequency, called alternately binding probe (ABProbe) competitive polymerase chain reaction (ABC-PCR) that entails no expensive devices for real-time fluorescence measurement and complex post-PCR steps. We prepared DNA pools of PCR products derived from homozygous samples of three different SNPs (ALDH2, GNB3, and HTR2A) in different portions, and the allele frequencies of these samples were estimated by ABC-PCR. Two alleles were coamplified by PCR with a fluorescent probe that binds to either alleles, and then fluorescence intensity was measured using a simple fluorometer. The ratio of the two alleles was calculated from the fluorescence intensity of the probe at the end-point. The estimated allele frequencies strongly correlated to the expected ratios for all three SNPs with high accuracy. When the allele frequencies were more than 5%, the relative standard deviations (R.S.D.s) of ABC-PCR were less than 20%. Moreover, we also confirmed that this method was applicable to SNP genotyping.